Morphological and cytological characters of Indian tetraploid S. nigrum (n=24) and S. nodiflorum (n=12) have been studied.
Information concerning the extent of relationship among different species of a genus is of prime importance from the evolutionary, taxonomic and breeding points of view. Although a considerable amount off work has been done on cytogenetics of nontuberiferous species of the genus Solanum, very little has been done to relate it to the classification and interrelationship of Solanum nigrum complex with its allied species (Magoon et al., 1962) . Investigations have been initiated in this laboratory to fill up this gap in our knowledge. The present investigation deals with the genetic interrelationship between Indian tetraploid S. nigrum and S. nodiflorum as revealed by the meiotic pairing behaviour of the chromosomes of their hybrids.
Materials and Methods
Cytogenetical investigations were conducted on naturally occurring tetraploid Solanum nigrum L. and Solanum nodifiorum. The seeds of the former were collected from local populations. The seeds of S. nodiflorum were obtained from Prof. C. B. Heiser, Jr., Department of Botany, Indiana University, Bloomington, U.S.A.
Reciprocal cross pollinations were made with a view to determining the genetic relationship of the two species. For cytological studies, flower buds of parents and their F1 hybrids were fixed in Carnoy's fluid (absolute alcohol 6: chloroform 3: acetic acid 1) for 20 minutes. They were then transferred to propionic alcohol (1:3), the propionic acid having been saturated with ferric acetate. Meiosis was studied from the propionocarmine squashes of pollen mother cells (Swaminathan et al., 1954) . The slides were made permanent by butyl alcohol schedule (Bhaduri and Ghosh, 1954) .
Results
Naturally occurring Indian tetraploid S. nigrum and S. nodifiorum differ from each other in several morphological characteristics (Fig. 1) . The most important is the colour of berry. In tetraploid S. nigrum, the fruits are orange red in colour whereas, in S. nodiflorum, they are shining bluish black.
It was found that crosses between tetraploid S. nigrum (n=24) and S. nodiflorum (n=12) were successful only when the former was used as the female parent. 64 per cent of the cross pollinations were successful and there was 38.8 per cent germination of F1 seeds. The F1 offspring showed morphological features indicative of hybrid origin and the plants were at triploid level with n=18 chromosomes. The triploid hybrids were quite vigorous in growth and taller than either of the parents (Fig. 1) . They had well developed branching systems which bore large, thick dark green leaves. They flowered profusely on robust peduncles. The hybrids were sterile and no fruit was formed. The pollen fertility of the hybrids was as low as 0.6 per cent (Fig. 2) . After anthesis, the flowers dried and fell off. Meiotic behaviour of the chromosomes of parental species was normal. Figures  3 and 4 show metaphase I in pollen mother cells of tetraploid S. nigrum and S. nodiflorum, exhibiting 24 and 12 bivalents respectively. The disjunction of chromosomes at anaphase I was regular, followed by a normal second division. The percentages of pollen fertility of tetraploid S. nigrum and S. nodiflorum were 75.1 and 71.5 respectively.
The triploid hybrids of this cross showed a wide range of meiotic abnormalities. Both univalents and bivalents were observed at diakinesis and metaphase I, in different frequencies and in all the pollen mother cells without exception (Fig. 5) . Multivalents 
Structural
Hyb ridity and Genetic System 337 were also observed in a low percentage of pollen mother cells. The range of variation in the occurrence of bivalents was observed to be from 2 to 13. Preliminary cytological analysis showed the mean number of univalents, bivalents, trivalents and quadrivalents per cell at metaphase I as 8. 03, 8.64, 3 .4 and 0.12 respectively.
Anaphase I was irregular due to erratic behaviour of the univalents and was characterized by occurrence of lagging chromosomes with varying frequencies (Fig. 6) . Bridges and and fragments were not observed. However, at anaphase I, 18:18 distribution of chromosomes to the poles was observed in a very small percentage (i.e., 6) of the pollen mother cells. At anaphase II, in 24 per cent of the pollen mother cells, laggards were observed with varying frequencies. The number of laggards observed at anaphase II was less than that at anaphase I. At late telophase II, in about 24 per cent of the cells, 5 nuclei were observed. The types of meiotic abnormalities and frequencies of the various chromosomal associations were similar in all the triploid hybrids investigated.
Discussion
The morphological differences between Indian tetraploid Solanum nigrum and S. nodiflorum and their failure to produce fertile hybrids indicate that they are not closely related to each other genetically. Hybrid sterility had been extensively reviewed by Dobzhansky (1941) and summarised by Stebbins (1945) . Dobzhansky recognised two types of hybrid sterility : genie and chromosomal. G enic sterility covers those cases in which the sex organs fail to develop to the point at which meiosis can occur, or in which genically controlled abnormalities appear at meiosis. Chromosomal sterility covers those cases in which sterility results from a lack of homology between the parental genomes. The occurrence of univalents in the hybrids clearly indicates that their sterility is from a lack of homology between the genomes of tetraploid S. nigrum and S. nodiflorum with respect to some of their chromosomes. However, the chromosomal sterility in the present case may also involve, in addition, some degree of cryptic structural hybridity. From these studies it may be concluded that the chromosomal sterility and probably also cryptic structural hybridity play a role in hybrid sterility and the genetic distinctiveness of Indian tetraploid S. nigrum and S. nodiflorum.
